Introduction
Ground Water is a renewable natural resource, which is replenished annually by the precipitation. Ground Water quality plays an important role in groundwater protection and quality conservation. Hence, it is very important to assess the groundwater quality not only for its present use but also from the viewpoint of a potential source of water for future consumption. It is well known that occurrence of ground water and its availability for various uses is controlled by the nature of rock formation in which it occurs as well as geological structures, geomorphologic and hydrological setting and hydro metrological conditions [6] [7] [8] .
Previous research on groundwater quality and drinking water supply between 1990 and 2012 has been carried out in Dindigul district and found the fluoro genesis area and the innovative techniques were implemented to reduce the contamination].However ground water as an essential resource in Dindigul district shall regularly be monitored to ensure its protection from contamination.
The present study focused on assessment of hydro chemical quality of ground water samples collected from Bore wells located in four Govt. Kallar. Hr.Sec. Schools in Dindigul district to compare the results with the different standards and to illustrate ground water suitability for utilizations in drinking, through the calculation of cluster, principal component analysis and Box and whiskers plot. During the sampling periods, severe drinking water shortage and weak drinking water storage practices have also been observed. In some areas, very old cement over tankers which may stay for over six months without cleaning were used to store drinking water and in other areas mainly in tankers made from plastic and clay without covers and necessary cleanups were used to store drinking water. All this together enhance the risk on human health.
Fluoride contaminated schools and the other major ions related with fluoride to degrade the quality of water during post and premonsoon seasons have been identified and the innovative defluoridation techniques will be implemented to provide the pure drinking water to the poor school children. Name of theanalyzed schools are given in the table-1 
II. Results And Discussion
The mean values of various parameters determined in the drinking water samples are summarized in the table 1 and subjected to statistical approach to draw meaningful conclusions. EC, TDS, TA, TH, F  -, HCO 3,  SO 4 , Chloride, Ca, Mg and Na were higher than the permissible limit.So the water is not for potable and hence further treatment is needed before usage. The pH mean value shows the alkaline nature of water during pre and post monsoon seasons with slight seasonal variations. It infers the alkaline nature of water and the favourable chance for fluoro genesis. High concentration of major ions infers the hardness and the salinity of drinking water. Heavy metals are toxic because they may have cumulative deleterious effects that can cause chronic degenerative changes, especially to the nervous system, liver, and kidneys, and, in some cases, they also have teratogenic and carcinogenic effects. The mechanism of toxicity of some heavy metals still remains unknown, although enzymatic inhibition, impaired antioxidants metabolism, and oxidative stress may play a role. Heavy metals generate many of their adverse health effects through the formation of free radicals, resulting in DNA damage, lipid peroxidation, and depletion of protein sulfhydryl [9] [10] [11] [12] [13] [14] . 
Box and whisker plots
Box and whisker plots show the spatial and seasonal variations in the concentrations of fluoride. As shown in fig-1 , the five statistical summaries such as the size and position of the box, upper and lower whiskers, mean and outliers of the Box plots are different for both the seasons. Thus it understood that the seasonal and spatial variations have been observed in the content of fluoride [15] [16] [17] [18] [19] [20] . 
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Figs-1 and2Box and whisker plots for Total alkalinity of 8 schools in Dindigul District during post and premonsoon seasons of year 2010-2011.
2.Cluster analysis:
During post monsoon season the dendrogram for water quality parameters show four clusters. As shown in table-2 Cluster -1 comprises TH,TA, HCO 3 -, and hardness, cluster -2 compriseslarge number of parameters and play a key role to determine the character of water.Cluster-3 comprisesEC,and cluster-4 comprises TDS.The pollution of water quality is in the decreasing order as clusters1 > 2> 3>4. ,Ca 2+ Na⁺ K + and F -, Cl⁻,HCO 3 -are the dominant cations and anions and heavy metals are also affected drinking water sources in the area. The clusters defined by Q-mode analysis reflect the spatial distribution of samples and the R-mode cluster conveys that salinity, heavy metals and major ions form one group. The same trend has been observed in pre-monsoon season with slight variation of the concentrations of the parameters. It proves the geogenic nature of fluoride on account of the minerals such as CaF 2 , KF in the rock types and other anthropogenic factors [21] [22] [23] [24] [25] [26] [27] [28] . 
3.Principal componant analysis
As shown in table 6 to 9 the principal component/ Factor analysis explained the dominant parameters comprised in factor-1 and moderately loaded parameters are in factor-2. For the post monsoon season , factor-1 explains 60.1% of total variance of the following water quality parameters in descending order as DO > COD > BOD > Tub > boron > TA heavy metals and biological properties highly affect the water quality in post monsoon on account of dissolution of minerals, and other impurities dissolved in rain water with raise in water table [29] [30] [31] [32] [33] .
4.Rotated factor analysis
Scattered plot (Fig 5) shows the clusters of parameters in 4 coordinates. It infers that the EC, and TDS are highly affected the water quality. Biological properties and major ions affect the water quality at the same rate. The impact of heavy metals are high in Dindigul confirms the impact of industrial pollutions.
Fig-5
Rotated factor analysis for water quality parameters.
5.Box and whisker plots for evaluate the spatial and seasonal variations (figures not shown)
It explains the different statistical summary for the 4 schools of all the parameters for all the season during analyzed period. This difference infers the seasonal and spatial variations in water quality.
6.Cluster analysis
Cluster analysis explains that all the 4 schools are present in different geographical locations, which infers that 4 clusters for 4 schools.
Post monsoon shows strong impact than pre monsoon on account of mineral dissolution into rainwater, Coir industries; leather industries are nearer to the school locations [34] . Biplot (axes F1 and F2: 100.00 %) Table-8and 9 factor scores and % of contribution of water quality parameters for pre monsoon
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Concentration of heavy metals
Concentrations of heavy metals during post monsoon are higher than the pre monsoon season.As shown in fig-6 Iron is higher than the other metals on account of improper plumbing work of water supplying systems. But all the other metal concentrations are within the permissible limit. 
III. Conclusion
For the last two consecutive years Tamilnadu is facing a worst ever water crisis that has implications not only for high population density but for the seasonal variations. In Dindigul district four Govt. KallarHr Sec Schools are facing poor water quality problems. During Post monsoon season students and the public are suffering from water related diseases onaccount of the high dissolution of minerals like Fluoride, Calcium, Magnesium, and heavymetals. Dental and skeletal l fluorosis affects the people by taking the contaminated water.The hydro geo chemical relationship of the samples was obtained from Multivariate statistical analysis. 
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There is a strong positive interrelation among TA,TH,TDS, EC and Major ions.Majority of the water samples are under medium -high salinity hazard. Scientists have the power to avoid this bleak future of the school children and the people who are taking water. We have planned to takemeasures immediately to implement the novel defluoridation technique in safe manner. This study, therefore, recommends the government and other authorities concerned tosupport further study to be conducted on other physical, chemical and biological parameters of significant health concern and on identification of potential sources of the contaminants including heavy metal contaminants.
